EP O 124 658 A1

Européisches Patentamt

0’ European Patent Office () Publication number: 0 124 658
Office européen des brevets A1l

® EUROPEAN PATENT APPLICATION

@ Application number: 83301952.4 @ nt.c®: E 21 D 20/02

@) Date of filing: 07.04.83

@ Date of publication of application: @ Applicant: Copper Range Company
14.11.84 Bulletin 84/46 3900 South Wadsworth Boulevard
Lakewood Colorado 80235{US)
Designated Contracting States:
DE FR GB SE @ Inventor: Talvensaari, Robert D.
11 Eim Street

White Pine Michigan 48971(US)

Representative: Feakins, Graham Allan et al,
Haseltine Lake & Co. Hazlitt House 28, Southampton
Buildings Chancery Lane
London WC2A 1AT(GB)

Roof bolter.

@ A roof bolter (10) comprising combined means (22) for
drilling and resin bolting with the roof bolter in one operative
position, means (24) for bolt inserting with the roof bolterin a
second operative position, and means {26) for positioning the
roof bolter first into this one and then into its second operative
positions.

The invention also provides a device designed for
attachment to a three-position resin type roof bolter and con-
verting it to a two-position resin type roof bolter.
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ROOF BOLTER
This invention relates generally to roof bolters

and, more particularly, to a two-position roof bolter
and process for resin bolting a mine roof.

Underground mining, whether for coal or ore, is an
old art. There are two principal methods of ﬁnderground
mining: room-and-pillar and longwall working. Room-and-
pillar mining denotes a system of mining in which the
coal or ore is mined in rooms (i.e., tunnels) separated

by pillars. Room-and-pillar mining is preferred when

mining beneath surface building or under lakes and seas.

The pillars are preferably left in position to minimise
movement of the ground at the surface. When the pillars
are left in place, the term "partial extraction" is
applied to this system of mining., In room-and-pillar
mining, once access to the seam has been gained, rooms
(i.e., tunnels) are driven into the seam in two directions
and at right angles to each other. As a result, the seam
is divided into a number of rectangular blocks of coal

or ore, which rectangular blocks are called pillars. 1In
contrast, longwall working is a "total extraction" system
of mining. In longwall working, all the coal or ore
contained within a specified area is extracted in one
operation. To do this, two parallel tunnels (also known
as gate roads) are driven into the seam some 150 to 600
feet apart. The two parallel tunnels are then connected
by a third tunnel formed at right angles to the two para-
1lel tunnels. This third tunnel forms the longwall face.
Successive strips are then taken off the side of the long-
wall face and the coal (or ore) is deposited on a face
conveyor. The face conveyor in turn delivers the coal to
the gate road conveyor and hence to the shaft. As the
longwall face moves forward, the roof behind the face is
allowed to collapse. The gate roads (the tunnels)
however are being correspondingly advanced and of course
supporfed. It is to the éupport of these tunneis, be
they'géte roads or rooms, that the invention pertains.
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For the drilling of the tunnels themselves, see United
States Patent No. 3,552,504 (L.L. Chappuis).

One of the more effective ways to support the
tunnels is by inserting roof bolts in predrilled holes in
the roofs of the tunnels. (A roof bolt is a long steel
bolt anchored into walls or roofs of underground excava-
tions to strengthen the pinning of rock strata.) The
roof bolts are installed into the roofs at substantially
evenly spaced intervals. The distance separating the

bolts can vary from about 60 cm. to about 120 cm.,

depending upon the degree of support required. Basically,

there are two kinds of roof bolts, depending on how the
bolts are anchored in the roof: a mechanically anchored
roof bolt and a resin-—-anchored roof bolt. The mechani-
cally anchored roof bolt is point anchored in the roof by
the physical interaction between the expandable point
anchor and the rock surrounding the anchor. This is fine
until there is movement in the rock formation surrounding
the bolt. 1If such movement in the rock surrounding the
bolt is extensive, the bolt may give and weaken its
support. In tunnels where long term support is required,
resin—anchored bolts are preferred. The resin-anchored
bolt is anchored in the resin introduced into the bolt

hole ahead of the bolt. The resin, once set, forms a

~hard, solid, chemically formed bond with the rock forma-

tion surrounding the bolt and along the entire length of
the bolt. Such a resin anchor is considerably stronger
and longer lasting than merely mechanically anchored roof
bolts.

Automated and remote controlled machines have been
developed to perform roof bolting operations in mines.
These roof bolting machines are very expensive. They are
expensive because they have to be both efficient and safe
deep down in a mine. Due to these requirements, these
machines have become rather complex.

A roofbolting operation essentially entails drilling
a long, narrow, vertical hole into the mine roof and

inserting and anchoring a bolt in the hole., For the
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mechanically anchored roof bolt, these two steps only
are required. For the resin-anchored roof bolt a third,
intermediate step - resin insertion - is also reguired.
Roof bolting machines feature two-position turrets for
roofbolting with mechanically anchored roof bolts, and
they feature three-position turrets for roofbolting with
resin-anchored roof bolts. If resin bolting is desired
with only a two-position turret available, the resin then
must be inserted into the drilled hole by some means other
than by the turret. Often, this involves manual inser-
tion. Manual insertion exposes the operator to risk,
however. Representative three-position roof bolter
apparatus are dislcosed in United States Patent Nos.
4,215,953 and 4,229,124 (R.J. Perraud and G.R. Frey et al,
respectively). )

The three-position turret is, on the other hand, a
rather complex and expensive piece of equipment. For,
in addition to providing a separate means for inserting
the resin into the drilled hole, it requires other feat-
ures in support of this resin insertion operation. These
additional features include a reaming bit and a reaming
motor, together with associated components. These are
needed to drill a cone-shaped collar around the entrance
of the hole. Such a cone-shaped collar is necessary to
guide the resin injection nozzle into position with
respect to the hole see United States Patent No. 5,105,081
(R.J. Perraud). The presence of these additional features
on the turret, in turn, requires further and more compli-
cated accessories in the automated remote control system
for the turret. All this has a mushrooming effect,
especially as regards costs - both initial costs of manu-
facture and, perhaps more significantly, operational and
maintenance costs of such roofbolting equipment.

According to one aspect of the present invention,
there is provided a two-position resin type roof bolter
with a singie indexihg'befweén.said two positibns éompri—
sing;
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(a) combined means for drilling and resin inserting
in one position of said roof bolter without
indexing between said drilling and said resin
inserting;

(b) means for bolt inserting in a second position
of said roof bolter after saild single indexing
thereof; and

(c) means for positioning said roof bolter, first
into said one and then into its said second
pesition.

Preferably, the roof bolter is automated and remotely

controlled.

According to another aspect of the present invention,
there is provided a process for resin bolting a mine roof
comprising:

(a) positioning a turret into a drilling position

with respect to said mine roof;

(b) drilling a hole with said turret in said mine
roof;

(c) without re-positioning said turret, inserting a
resin cartridge with said turret into said hole;
and

(d) positioning said turret into a bolt inserting
position with respect to said hole. and insert-
ing a bolt with said turret into said hole.

A further feature of the invention provides a device
designed for attachment to a three-position resin type
roof bolter and for converting the same to a two-position
resin type roof bolter.

For a better understanding of the invention and to
show how the same may be carried into effect, reference
will now be made, by way of example, to the accompanying
drawings, in which:-

FIGURE 1 is a side view of a resin type roof bolter
shown attached to a boom on a carrier;

FIGURE 2 is a plan view of the roof bolter of FIG. 1;

FIGURE 3 is a side view of the roof bolter of FIG.

in action in a mine tunnel;
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FIGURE 4 is a perspective view of the roof bolter
and the boom of FIG. 1, illustrating the several
possible motions of each;

FIGURE 5 is a perspective view of the roof bolter
attached to the boom, also showing a magazine holding
additional roof bolts;

FIGURE 6 (a) - (e) depict the roof bolter in action;

FIGURE 7 shows a roof bolter, with parts omitted
for clarity, in the drilling mode;

FIGURE 8 is a side view, on an enlarged scale, of
a device, designed for converting a three-position resin
type roof bolter to a two-position resin type roof bolter,
and taken along the lines 8-8 of FIG. 7;

FIGURE 9 is a view similar to that of FIG. 7 but
showing the roof bolter in the resin injection mode;

FIGURE 10 is a view similar to that of FIG. 8 but
showing the device in the resin injeétion mode and taken
along the line 10-10 of FIG. 9;

FIGURE 11 is a view similar to that of FIG. 8 but
showing a different embodiment of a device for convert-
ing a three-position resin type roof bolter to a two-
position type roof bolter;

FIGURE 12 is a front view of the device of FIG. 11;

FIGURE 13 is a plan view of the device of FIG. 11;
and

FIGURES 14 and 15 are perspective views of removable
component parts of the device of FIG. 11.

Generally, the illustrated embodiment of a resin
type roof bolter 10 is shown in Figure 1 mounted on a
bolter boom 12 of a carrier 14. The carrier 14 is comp-
letely self-contained and highly manoeuvrable. The
carrier 14 has been designed to enter a freshly mined
tunnel 16 whose roof 18 is intended to bé reinforced by
roofbolting; observe Figure 3. The construction of the
boom 12 and of the thereon mounted roof bolter 10 are such
(note Figure 4) that the roof bolter 10 can be made to

operate on any exposed surface of the mine tunnel 16,
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not just the roof 18 thereof. The arrows shown in Figure
4 indicate the several motions that each is capable of,
whereby the roof bolter 10 can be aimed at any desired
site within the tunnel.

Preferably, the carrier 14 is powered by a diesel
engine 20. The diesel engine 20 in turn drives both a
tramming hydraulic motor and a group of hydraulic pumps.
The hydraulic motor provides the tramming to the carrier
14, and the group of hydraulic pumps respectively actu-
ate the boom 12, the roof bolter 10 and the various
operative parts of the roof bolter 10, as more fully
described hereinafter.

The resin type roof bolter 10 (also known as a
turret) essentially comprises combined means 22 for dril-
ling and resin inserting in one position, means 24 for
bolt inserting in another position, and means 26 for
positioning the roof bolter 10, first into one and next
into its second operative positions. The combined means
22 for drilling and resin inserting includes a device
28 having converging passages 30 and 32. One passage 30
is designed for drilling and the other passage 32 is
designed for resin inserting. The device 28 comprises
a housing block 34 preferably formed with an integral neck
portion 36 and with angularly faced lower ends 38 and 40.
The passage 30 is formed concentric with the next portion
36, extends through the block 34 and exits in between
the angularly faced lower ends 38 and 40. Passage 32
connects with the concentric passage 30 at an angle 42 - oL~
and below the neck portion 36. The angle 42 (x) is
preferably about 30°. The housing block 34 can be provi-
ded further with a vent 44, whose significance will
become apparent from a discussion of the operation of the
roof bolter 10 to which it is attached.

A second preferred embodiment of a device 46 that
forms part of the combined means 22 for drilling and
resin inserting and employed for converting a three-posi-

tion resin type roof bolter to a two-position resin type
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roof holter is shown in Figures11-14, Deyice 46 prefer-
ably comprises a housing block 48 and nozzles 50 and 51
mounted on the block 48. Preferably the nozzles 50 and
51 are formed with externally-threaded portions 52, 53
and hexagonal heads 54 and 55, respectively. The hous-
ing block 48 in turn is provided with tapped portions
56 and 57, meshing with portions 52, 53 of the nozzles
50 and 51. The threaded portions 52 and 53 preferably
are formed with directions opposed to the rotation of
the drilling means 22 lest the nozzles 50 and 51 work
themselves loose during drilling. Preferably, the
nozzles 50 and 51 are provided also with hard inner
bushings 58 and 59, preferably extending along their
axial lengths. The housing block 48 further is provided
with a ring member 60 concentrically surrounding the
nozzle 50. The ring member 60 is secured to the housing
block 48, such asg, for instance, by being welded thereto
as at 62. In order to protect the nozzle 50 during
drilling,>the ring member 60 preferably extends from the
housing block 48 a short distance beyond the nozzle 50.

The device 46, just like the device 28, is formed
with converging passages 64 and 66 connecting with each
other at an angle 68—9— and below the nozzle 50. Prefer-
ably the angle 68 is also about 30°. The device 46 may
also be provided with a vent communicating with the
passage 64. The passage 64 is concentric with the
nozzle 50 and 51, extends through the housing block 48
and exits between angularly faced lower ends 72 and 74.
The inside diameter of the passage 64 is somewhat smaller
than the inside diameter of the hard, inner bushing 58.
The passage 66, furthermore, is formed with an internal
shoulder 76 and an enlarged portion 78 to facilitate the
attachment thereto of a resin injection tube 80, without
the need of a connecting member 82, as is the case with
the device 28; observe Figure 10.

The combined means 22 for drilling and resin inser-
ting further includes a drill_member 84 carrying a drill
bit 86 at its front end. The drill member 84 is
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secured at its other end within a drilling motor 88
mounted via a suitable bracket 90 on a feed 92. The feed
92 is, in turn, secured to a roof bolter housing 94. The
roof bolter housing 94 in turn is mounted via a pair of
brackets 96 and 98 to an anchoring pin 100. Preferably,
one roof bolter housing 94 is so mounted to the anchoring
pin 100 as to be axially displaceable about the pin 100.
The anchoring pin 100 is secured within a member 102,
which is mounted on the bolter boom 12. Preferably, the
drill member 84 is hollowed along its axial length for
water of air flushing with compressed air, as is known in
mine drilling operations. Also, preferably, the roof
bolter 10 is provided with means 104 for remote control
operation of the roof bolter 10. Such means 104 is
conveniently mounted on the carrier 14 within easy access
of an operator. The means 104 is connected via suitable
cables 106, carried by the boom 12, to the roof bolter 10.
Preferably, the remote control operation of the roof
bolter 10, as provided by the means 104, is automated.
Also, preferably, a bolt magézine 108 is provided adjacent
the member 102 and secured thereto. The bolt magazine
108 is designed to contain a plurality of additional bolts
110 (three being shown in FIG. 35) to provide the roof
bolter 10 with a capacity for continuous, automated
operation in roofbolting a larger segment of the mine
roof 18 than is possible without the magazine 108. Once
the magazine 108 is manually loaded with the additional

bolts 110, it has automatic feed means to advance the T

bolts 110, seriatim, and to replace a further bolt 112
ready for insertion. This bolt 112 is, of course,
secured within the bolt inserting means 24 that includes
a wrench 114, The wrench 114 is designed both to rotate
the bolt 112 positioned therein and to advance the
rotating bolt 112 during bolt insertion. The bolt
inserting means 24‘is secured to the rodf.boiter‘houéing
94 at a position opposed to that of the;combined means

22 for drilling and resin inserting, as may be best
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obseryved in Figure 2.
Operation

The process for resin bolting the roof 18 of a mine
tunnel 16 with the two-positioned roof bolter 10 of the
invention is illustrated in Fugures 6, 7 and 9. Figure 6
depicts the roof bolter 10 in action after the carrier 14
has been positioned into appropriate roofbolting position
with respect to a segment of the roof 18 in the tunnel 16.

After loading the bolt magazine 108 with the bolts
110 and placing the bolt 112 into the wrench 114, the

operator moves the roof bolter 10 into operative position

with respect to the roof 18 by movements of the bolter
boom 12. This he accomplishes by manipulating the controls
at the remote control means 104. When the operator is
satisfied that the site selected in the roof 18 is the
desired one for roofbolting, he causes the roof bolter

10 to be anchored in place against the roof 18 by firmly
lodging the anchoring pin 100 thereagainst, as shown in
Figure 6(a). The anchoring pin 100 of the roof bolter

10 remains in this position during the entire roofbolting
operation. The roof bolter housing 94 is still in its -
lowermost position away from the roof 18 and the roof
bolter 10 is in its drilling and resin inserting first
operative position.

Just prior to drilling and resin inserting, the
roof bolter housing 94 is caused to advance axially about
the anchoring pin 100 towards the roof 18 until either the
neck portion 36 of the device 28 (Figure 7) or the ring

~ member 60 of the device 46 (Figure 6(b)) (depending which

device has been attached to the roof bolter 10) comes to
rest against the roof 18, Now the roof bolter is ready
to commence drilling a hole 116 (in Figure 7, or 118 in
Figure 6) in the mine roof 18. Drilling of the hole 116
(or 118) is accomplished by rotating the drill member 84
and axially advancing it through one 30 of the converging
passages of the device 28 (or through the passage 64 in
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the device 46), as may be best observed in Figure 8.
Dnring drillings, water or air under pressure is contin-
uously admitted through the axial hollow of the drill
member 84 to the drill bit 86 for continuously flushing
the hole 116. A water and cuttings collector 120 (or
if air is used, simply a cuttings collector) is mounted
just below the combined means 22 for drilling and resin
inserting; observe Figure 5. A hose 122 connected to
the collector 120 drains the water and/or the cuttings
to the mine floor, protecting thereby the roof bolter 10
from extra unnecessary wear. A further hose (not shown)
can be connected to the vent 44 (Figures 8 and 9) to keep
the device 28 clean during drilling.

Upon completion of the drilling operation, the drill
member 84 is withdrawn from the just drilled hole 116 to
the position shown in Figure 10. As can be observed in
Figure 10, the drill bit 86 leaves venit 44 partially
uncovered. It should be noted, however, that the
combined means 22 for drilling and resin inserting,
including either the device 28 or the device 46, remains
in fixed position against the mine roof 18 after the
completion of the drilling operation and during the resin
insertion.

In resin bolting, the resin is typically introduced
into the hole 116 contained within an appropriately shaped,
flexible cartride 124. The cartride 124 is preferably
formed of a resilient, deformable material that is susce-
ptible to being broken. The cartride 124 is designed to
be injected under pressure into the hole 116 via the
pneumatic tube 80. See United States Patent No. 4,215,953,
supra, for a resin cartride injection device. Any excess
air under pressure is allowed to escape through the
partially uncovered vent 44, Since the device 28 (or the
device 46) has remained in a flexible place during both
the drilling and the resin inserting operations, the here-
tofore existing need for reaming a bevel at the entry of
the hole 116 has been eliminated. This cone-shaped bevel
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is required with prior-art three-position roof bolters to
allow some degree of flexibility for a separate resin
injection nozzle to locate and become aligned with the
hole 116. For, in case of misalignment, the resin
cartridge 124 is apt to break at the entry to the hole
116. The spilled resin flowing from the reptured
cartridge 124 not only makes roofbolting of that partic-
ular hole 116 unlikely but it renders further roofbolting
impossible until after the roof bolter has first been
thoroughly cleaned and the remnants of the spilled resin
removed therefrom. Thus, the roof bolter 10 of the
invention eliminates the need for a hydraulic reaming
motor to drive a reaming bit for reaming a bevel at the
entry of the hole 116. It also eliminates the need for a
separate resin injection nozzle and associated components
to introduce that nozzle into the hole 1186.

Preferably, the resin cartridge 124 is injected
about two=thirds up into the drilled hole 116, observe
Figure 9 (or within hole 118 in Figure 6(c)). This
position for the cartridge 124 within the hole 116 is
advantageous for optimum bolt insertion and bolt setting
following pivoting the two-position roof bolter 10 into
its second operative position.

Following the injection of the resin cartridge 124
into the hole 116 (or hole 118 in Figure 6), the roof
bolter housing 94 is retracted axially about the anchoring
pin 100 away from contact with the mine roof 18, with only
the pin 100 remaining anchored againsf the roof 18. This
retraction for the housing 94 is required to enable the
roof bolter 10 to be pivoted into its second operative
position, namely that of bolt inserting, as shown in Figure
6(d). This pivoting of the roof bolter 10 is accomplished
by the positioning means 26 described particularly with
reference to Figures 1 and 2., Basically, this positioning
means 26 includes appropriate arms secured to the bolter
boom 12 and manipulated remotely by an operator via the
control means 104 mounted on the carrier 14. With the

bolt inserting means 24 in position following pivoting,



10

15

20

25

30

35

0124658
-12-

the bolt 112 is now ready for insertion into the hole 118,
Bolt insertion commences after the roof bolter 10 has
been once again advanced axially about the anchoring pin
100 until it comes to rest against the roof 18 of the
mine tunnel 16. Thereupon, the wrench 114 causes the bolt
112 both to revolve and to advance into the hole 118.
Preferably, the wrench 114 revolves at about 600 r.p.m.

-during bolt insertion. When the bolt 112 reaches the

resin cartridge 124 previously injected into the hole
118, it ruptures the same. ' The still advancing and
rotating bolt 112 first thoroughly mixes the spilled
resin from the cartridge 124 along the axial length of
the bolt 112 during the time that the bolt 112

completes its full penetration of the hole 118. Once the
bolt 112 achieves its full penetration, its continued
revolution creates a temperature increase in the resin
within the hole 118 that allows for quick setting of

the resin about the now inserted bolt 112 almost immedia-
tely after its rotation by the wrench 114 ceases. Upon
the setting of the resin about the inserted bolt 112, the
wrench 114 is allowed to release the bolt 112.

Then,the roof bolter 10 first is axially retracted about
the anchoring pin 100 from its contacting position with
the mine roof 18. Second, the bolter boom 12 is caused
to lower away the roof bolter 10 from its anchored
position via the pin 100 against the roof 18. The process
cycle is now complete. The bolter boom 12 is now caused

to move the roof bolier 10 into a new roofbolting

position with respect to the roof 18 so as to commence
the next resin bolting operation. With three additional
bolts 110 in the bolt magazine 108, four bolts can be
installed in the roof 18 before a manual reloading of

the magazine 108 and of the roof bolter 10 is again
required.
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CLATIMS:

1. A two-position resin type bolter with a
single indexing between said two positions comprising:

(a) combined means for drilling and resin
inserting in one position of said roof bolter
without indexing between éaid drilling and
said resin inserting;

(b) means for bolt insertiing in a second position
of said roof bolter after said single indexing
thereof; and

(¢) means for positioning said roof bolter, first

' into said one and then into its said second
position.

2. A roof bolter as claimed in Claim 1, wherein
said combined means includes a device having two conver-
ging passages: a drilling ﬁassage and a resin injection
passage.

3. A roof bolter as claimed in Claim 2, wherein
said device comprises a housing block and at least one
nozzle mounted on said bloek, said drilling passage
being concentric with said nozzle, said resin injection
passage connecting with said drilling passage at an angle
and below said nozzle,

4, A roof bolter as claimed in Claim 3, wherein
said nozzle is provided with an inner bushing having an
inside diameter somewhat larger than the inside diameter
of said resin injection passage, and wherein said housing
is formed with a tapped portion and said nozzle is formed
with an externally threaded portion meshing with said
tapped portion, whereby said nozzle is removably mounted
to said housing. »

5. A roof bolter as claimed in Claim 2, 3 or 4,
wherein said angle of connection between said converging
passages is about 30°;

6. A roof bolter as claimed in Claim 3 or 4 or
in Claim 5 as appendant to Claim 3 or 4, wherein said
housing block is further provided with a vent radially
communicating with said drilling passage at a point
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below the confluence of said two converging passages.

7. A roof bolter as claimed in any one of Claims
2 to 6, wherein said resin injection passage is formed
with an internal shoulder to facilitate the attachment
thereto of a pneumatic hose to introduce a resin cartridge
into said resin injection passage.

8. A roof bolter as claimed in Claim 3 or in any
one of Claims 4 to 7 as appendant to Claim 3, wherein
said housing block is further provided with a protective
solid ring member concentrically surrounding said nozzle
and extending from said housing block beyond said nozzle.

9. A roof bolter as claimed in any one of the
preceding claims and further including a boom supporting
said roof bolter at one end and communicating with means
at its other end for providing remote control operation
to said roof bolter.

10. A roof bolter as claimed in Claim 9, wherein
said means providing remote control operation to said
roof bolter is automated.

11. A process for resin bolting a mine roof
comprising:

(a) positioning a turret into a drilling position

with respect to said mine roof;
" (b) drilling a hole with sazid turret in said mine
roof;

(c) without re-positioning said turret, inserting

a resin cartridge with said turret into said
hole; and

(d) positioning said turret into a bolt inserting

position with respect to said hole and
inserting a bolt with said turret into said
hole.

12. A process as claimed in Claim 11, wherein said
process is a fluid actuated process.

13. A process as claimed in Claim 11 or 12, wherein
said process is remotely controlled,

14, A process as claimed in Claim 11, 12 or 13, wherein said
process is autamated,



0124658

5ot

A AU LR L L LGN
d )

\
)
QO
®))

T 11—
VI AN

&
\
®©
N




0124658

2/5

i)

S0

5o
89 1
d
&8
zel
08\
oms\
e A6
ol

cll
00!

90!




0124658




0124658

as
gﬁ\‘ 176
/
§§ 124
57
7
3k
£ 86 10— %2*
4 "m\_ ,]//;&(/Af&? _n]_M,@
8/t £ 8’/ | At
7__J / ,_~&\ 770_, 28tH | 100

8 28 100 —




0124658

5/5

<
=== o L \
L o L0 ] = O
S ittt A T & = IR
i .
S _, o
ardarngi bt u ittt o P
W bowi 7 _ Yy
B - 3
= g N
_ v I'®
O \oy
© /5
o <
N
oy 2 |
© © v > o
ol e W N Ty -0
aEN S e Ser” A >
Q| Fozrfzza_” h\m@u S 1 VA du
i NG “ D “ <
I ! | 6 t w0 F
_HMHH::HM.:H__!IIllm.llll..lll..llnu u\...5
[ IS "V VR eY, han
- 3 5
4
) N
© /6

F16./13



EPO Form 1503. 03.62

' o ) European Patent
Ofiice

EUROPEAN SEARCH REPORT

EP 83 30 1952

DOCUMENTS CONSIDERED TO BE RELEVANT
Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
Category of relevant passages to claim APPLICATION (Int. ClL. 3)
E 21D 20/02
A EP~-A-0 020 271 (CONSTRUCTION DE 1,11
MATERIELS DE MINES)
* Claims 1,4,6; figures 1-3 *
A US~-A-4 215 953 (PERRAUD)
A | wo-A-8 000 093 (MINE
CONSTRUCTION)
A | Us-A-4 229 124 (FREY)
A DE-B-2 222 646 (SALZGITTER)
TECHNICAL FIELDS
- SEARCHED (int. Cl. 3)
A | DE-A-2 836 659 (EBELING)
E 21D
E21C
—— E 21 B
A UsS-A-3 212 269 (OLSEN) F 42 D
A US-A-4 204 715 (LAVON)
A | Us-A-4 182 424 (ATLAS COPCO)
- - / -
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
THE HAGUE 18-07-1984 HAKIN R.E.M.
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the apptlication
document of the same category L : document cited for other reasons
A : technological background b« e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EPO Form 1503. 03.82

D)

European Patent
Office

EUROPEAN SEARCH REPORT

0124658

EP 83 30 1952

DOCUMENTS CONSIDERED TO BE RELEVANT Page 2
Citation of document with indication, where appropriate, Relevant CLASSIFIGATION OF THE
Category of relevant passages to claim APPLICATION (int. CI. %)
A GB-A-2 044 145 (S.E.C.0.M.A.)
A ER-A~2 337 250 (S.E.C.0.M.A.)
A | Us-A-4 165 690 (ABRAHAMS)
A | US-A-4 040 329 (LJUNGBERG)
A FR-A- 884 628 ( INGERSOLL~RAND)
E | US-A-4 398 850 (TALVENSAARI) 1-14 TECHNICAL FIELDS
* Whole document. * SEARCHED (int. C1. %)
The present search report has been drawn up for all claims
Piace of search Date of completion of the search Examiner
THE HAGUE 18707-1982 HAKIN R.E.M.
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : eariier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant it combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A : technological background .
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




	bibliography
	description
	claims
	drawings
	search report

